Effects of nucleotides on N-acetyl-d-glucosamine 2-epimerases (renin-binding proteins): comparative biochemical studies.
Renin-binding protein (RnBP) is an endogenous renin inhibitor originally isolated from porcine kidney as a complex of renin, so-called high molecular weight (HMW) renin. Our recent studies demonstrated that human RnBP is the enzyme N-acetyl-D-glucosamine (GlcNAc) 2-epimerase [Takahashi, S. et al. (1999) J. Biochem. 125, 348-353]. We have purified recombinant human, rat, and porcine RnBPs expressed in Escherichia coli JM 109 cells. The purified recombinant RnBPs existed as dimers and inhibited porcine renin activity strongly. On the other hand, porcine renin inhibited recombinant GlcNAc 2-epimerase activities. The human GlcNAc 2-epimerase activity could not be detected in the absence of a nucleotide, whereas ATP, dATP, ddATP, ADP, and GTP enhanced the human GlcNAc 2-epimerase activity. Other nucleotides had no effect on human GlcNAc 2-epimerase activity. Rat and porcine GlcNAc 2-epimerases were activated by several nucleotides. Nucleotides that enhance the activity of GlcNAc 2-epimerases protect these enzymes against degradation by thermolysin. These results indicate that mammalian RnBPs have GlcNAc 2-epimerase activity and that nucleotides are essential for formation of the catalytic domain of the enzyme.